Abstract: A new procedure is presented to develop multi-variable model-based parameter estimation (MBPE) model to predict far field intensity of antenna. By performing MBPE model development procedure on a single variable at a time, the present method requires solution of smaller size matrices. The utility of the present method is demonstrated by determining far field intensity due to a dipole antenna over a frequency range of I00 -Io00 MHz and elevation angle range of 0 -90 degrees.
I. Introduction
Recently, there has been considerable interest in the use of the Model Based Parameter Estimation (MBPE) technique for improving the efficiency of computational methods used in electromagnetic analysis [l]. MBPE involves accurately fitting a mathematical model (Pade' rational function with unknown coefficients) to computed or measured quantities at a finite number of points. The unknown coefficients of the model are obtained from the solution of the resulting set of equations. Miller r2-31 describes in detail the theory behind MBPE and gives many examples to which MBPE may be applied. In most of the earlier work the Pade' rational function fitting model is used for MBPE in a single frequency variable. In [I] , the Pade' rational function fitting model in the frequency domain is extended to include spatial dependence by m,aking the numerator and denominator coefficients dependent on the spatial variable. The coefficients in the Pade' rational function are determined by solving a matrix equation with NB x N I unknowns, where Ne and N, are, respectively, the number of sample points in the 6 and f dimensions. The technique described in [I] . when extended to multi-parameter 
. 6,,,,,,, at ( n + d + I ) frequency points, coefficients (N,().N,() .. N,(),D,().Di() ... D~( ) ) .
at ( p + q + l ) 6 values are calculated. Now considering the coefficients No(&,). N,(6,) ,... . N,(6,,,,,,) and using expression (2). ( p + q + 1) simultaneous equations are generated and solved for (q0,4, ,.... &.~,+,,.~,,+,, ,.... %,,+,,). The electric field intensity at any 6 and f is obtained by first calculating the coefficients using expression (2), and then using expression (I). show far field intensities calculated at 6 = 10,30,50,70and90 degrees over the frequency band using the MBPE model. Also plotted in Figures I(a)-l(e) are, the far field intensities calculated using the MOM. As can be seen from the figures, the results from the MBPE method presented in this paper are indistinguishable f" the MOM calculations. In Figure 2 , the far field intensity for this dipole as computed by the MBPE method presented in this paper is shown as a function of both frequency and theta.
Numerical Results

N. Conclusion
A new method has been in&duced in this communication to develop multi-variable MBPE model to predict an antenna radiation pattem as a function of frequency f and spatial angle 6 . One of the main advantages of the new method is that the order of the matrix to be solved to determine MBPE parameters is much smaller than the earlier approach No. 3, pp. 40-63, 1995. [3] ------, " Model based parameter estimation in electromagnetics---Part I 1 "uk!Ad=A . -l -l a*.
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